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ARTIFICIAL INSEMINATION is the deposit of male reproductive cells 
(sperm cells) in the female reproduc-
tive tract by mechanical means rather 
than by the direct service of a male. 
It has been known for a long time 
that it is possible to breed animals 
artificially, but the early methods were 
not very satisfactory. Only during the 
last decade has the practice been ex-
panded to any large extent in the 
United States. During that period, in-
semination technics have been devel-
oped and/or improved; research has 
been conducted on methods of collect-
ing, storing, handling, and evaluating 
semen; and artificial breeding associa-
tions have been established. 
Uses for Artificial Insemination 
1. The usefulness of a given sire may 
be greatly extended. This may be 
turned to advantage in two ways: The 
young sire may be evaluated earlier in 
life than would be possible with natu-
ral mating, and more extensive use 
may be made of sires that prove to 
be valuable because they can be used 
on more females. Through artificial 
insemination, the service of a bull or 
ram may be extended 10, 20, or more 
times and that of a stallion or boar 
two, four, or more times. This is pos-
sible because a single ejaculate may be 
divided or diluted and then divided so 
that many females may be inseminated 
with one ejaculate. In addition, the 
number of wasted matings is greatly 
reduced. A male running with a group 
of females will mate each female " 
number of times during a single heat 
period. Service counts made on a vigor-
ous ram ran as high as 22 within an 
eight-hour period. In that number of 
regulated services, the ram could have 
ejaculated enough semen to have arti-
ficially inseminated at least 200 ewes. 
2. Valuable sires that cannot make 
a satisfactory service because of physi-
cal handicap, such as age, size, or a 
crippled condition, may, in many cases, 
be used successfully by means of arti-
ficial insemination. An example of such 
a male was a Shropshire ram which 
was owned by the University of Min-
nesota. Because of advanced age, the 
ram was unable to make a sufficiently 
vigorous service to deposit semen much 
beyond the vestibule. His sperm were 
fairly active but he failed to settle the 
majority of the females served. When 
his semen was collected and used arti-
ficially, a normal percentage of ewes 
was settled. Another case was that of 
a young Aberdeen Angus bull which 
was too short-legged to make a satis-
factory service. In addition, his ejacu-
late was small and the number of 
vigorous sperm cells was rather low. 
He settled very few females by natural 
service, but the whole herd was settled 
duough the aid of artificial insemina-
tion. 
In crossbreeding it is sometimes de-
sirable to use breeds quite dissimilar 
in size, and difficulty is frequently en-
countered in making such matings. 
Through the use of artificial insemina-
tion, this difficulty can be overcome. 
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3. In monogamous species and cases 
of psychic incompatibility, artificial in-
semination may be used to good ad-
vantage. 
4. Matings may be made between 
animals located at distant points at less 
expense or hazard than by transport-
ing one of the animals. Semen may be 
shipped to any portion of the state 
serviced by reasonably good transpor-
tation facilities. Semen of Minnesota 
bulls has been shipped by airplane and 
has settled cows in Idaho and Ohio. 
5. The dissemination of disease has 
been one of the chief handicaps of the 
community sire. Artificial insemination, 
properly used, can be instrumental in 
disease control. 
6. Artificial insemination is making 
it possible for individual farmers to 
dispense with their own bulls. This to 
many dairy farmers is a great advan-
tage because dairy bulls frequently are 
quite dangerous and always require 
some barn space and labor. Additional 
income is also secured by using barn 
space formerly occupied by the bull 
for housing productive females. 
Limitations to the Use of Artificial 
Insemination 
1. Many of the factors which previ-
ously limited the widespread use of 
artificial insemination have become of 
minor importance. The formation of 
artificial insemination organizations 
and the increased availability of in-
struments have about eliminated equip-
ment costs and any additional labor on 
the part of the farmer as serious limita-
tions. 
2. Instances still exist where insemi-
nators are not properly trained. This 
condition along with those cases where 
instruments are not properly cleaned, 
or where they are roughly or improp-
erly used, will probably always tend 
to limit the full usefulness of artificial 
insemination. 
3. The problem of disease transmis-
sion will always be present, but suit-
able precautions should continually 
minimize this source of limitation. 
4. In the United States, species char-
acteristics and management practices 
will probably limit the usefulness of 
artificial insemination in some cases 
for some time. This is especially true 
in the case5 of range beef cattle, sheep, 
hogs, and fowl. Management practices 
will limit the practice in range beef 
cattle. The relatively low cost of sires 
and inconveniences in actual practice 
will be limiting factors in the other 
species. 
Cost of Artificial Insemination 
The cost of artificial insemination 
should be calculated in two ways: In 
actual cash outlay, artificial insemina-
tion can compete favorably with most 
cases of natural matings where mature 
bulls are used, as Dowell and Winters' 
found actual breeding costs by artifi-
cial insemination were averaging only 
about one half that of direct service 
by the bull. It has more difficulty in 
competing financially with the practice 
of using a young sire which is being 
raised and intended for later slaughter. 
That method of comparison really is in-
significant, as artificial insemination 
has been developed primarily for the 
person who wishes to improve his stock. 
Through the use of well-selected 
young sires and soundly proven bulls, 
farmers, on the average, may have 
their cows bred to bulls of higher 
quality than they probably could if 
they had to purchase their own bull. 
When this fact is considered, compari-
sons of actual costs in dollars largely 
lose their meanings, especially when 
the cost of artificial insemination in 
dollars is many times less than when 
natural mating is used. 
1 Dowell. A. A .. and Winters, L. M. "Eco-
nomic aspects of artificial insemination of 
commercial dairy cows." Jour. Farm Econ. 
August, 1942. 
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Proper Organizations and Technics 
Required 
Artificial insemination is a method 
of breeding which has the possibility 
of being of great benefit to farmers 
and their livestock; however, a large 
financial loss to farmers may occur if 
artificial insemination organizations are 
improperly organized and/or managed. 
The individual farmer is mainly in-
terested in two things: improving his 
herd and getting his cows or other fe-
FAMILIARITY with the genital or-
gans of the animals, especially of 
the female, is necessary to successful 
use of artificial insemination. For that 
reason they are briefly described. 
Female Organs 
The important reproductive organs 
of the female (figure 1) are the ovaries, 
oviducts, uterus, vagina, and vulva. 
The ovaries, two in number, lie in the 
region below the loin. Two of their 
main functions are to secrete the fe-
male sex hormone, which is responsi-
ble for the production of estrus or 
"heat," and to produce the female re-
productive cells (ova or eggs), figure 4. 
VVhen the eggs are shed from the 
ovaries, they are conducted to the 
uterus by means of the oviducts. The 
oviducts are long tubes which are very 
small in diameter; they are about 9 
inches long in the cow. Fertilization of 
the egg by the sperm takes place in 
the oviduct. 
The uterus consists of two horns, the 
body, and the neck or cervix. The l:wrns 
are continuous with the oviducts but 
are much larger and have much thicker 
walls. The two horns join to form the 
body of the uterus which is relatively 
short in farm animals. During preg-
males settled. If, through improper 
organization of the artificial insemina-
tion unit or through the use of im-
proper technics, the herd owners' fe-
males are not successfully settled 
within the limits of normal expecta-
tions, the resulting immediate financial 
loss may more than offset the long 
range benefits. It is imperative that 
each step in any artificial insemination 
program be done accurately and with 
the utmost care. 
nancy the uterine horns contain the 
developing fetus and therefore vary 
in size depending upon the animal's 
stage of pregnancy. The uterus opens 
into the vagina by way of the neck of 
the uterus or cervix, which is a thick-
walled, sometimes fibrous tube. 
In the cow the cervix is from 3 to 4 
inches long and about 2 inches in out-
side diameter. The cervical passage is 
rather tightly closed except during 
heat when it relaxes somewhat. In ewes 
and cows the passageway is small and 
neither straight nor smooth because of 
folds of tissue which project into it. 
Thus even during heat it is sometimes 
difficult to pass an instrument, even e1 
small tube, through the cervix without 
injury to the tissue. In mares the cer-
vix is somewhat smoother and more 
open so that a tube may usually be 
passed through with ease. At the time 
of parturition, the cervix relaxes a 
great deal to allow the passage of the 
fetus. 
The vagina is strictly an organ of 
copulation, semen being deposited there 
by the bull and ram at the time of 
mating. It is partially restricted from 
the vulva or vestibule which belongs 
to both the reproductive and urinan· 
tracts. The diameter of the vulva i' 
similar to that of the vagina. 
ARTIFICIAL INSEMINATION OF FARM ANIMALS 5 
FIG. 1. Reproductive organs of the cow laid open 
a , ovary; b, follicle about ready to burst; c, Fallopian tube , or oviduct; d , horn 
of uterus; e, body of uterus; f. cervix (opening to vagina) ; g , vagina; h , vulva or 
vestibule. 
Male Organs 
The male reproductive organs (fig-
ures 2 and 3) consist of the testes, 
epididymis, vas deferens, seminal vesi-
cles, prostate gland, Cowper 's glands, 
urethra, and the penis. The two testes 
are located in the scrotum and produce 
the male sex hormone and the male 
sex cells (sperm cells), figure 4. The 
sperm which are formed in the testis 
are conducted by a group of ducts into 
the epididymis which is a very long, 
coiled tube attached to the testis. In 
the epididymis, the sperm cells are 
stored and undergo a ripening process 
so they are ready for use when they 
leave that organ. The vas deferens or 
sp rm duct is a curved tube leading 
from the epididymis to the urethra. 
The urethral end of each sperm duct 
is enlarged to form the ampulla which 
empties into the urethra. 
The seminal vesicl s, two in number , 
lie on either side of the ampullae. They 
secrete a fluid which is added to the 
total ejaculate. They Pmpty into the 
urethra. Two other glands, the prostate 
and Cowper's glands, are located in 
this sam e (pelvic) region and also 
empty into the urethra. 
All of the functions served by the 
secretions of the seminal vesicles, pros-
tate, and Cowper's glands are not fully 
understood. However, during e jacula-
tion some of the secretions usually pass 
first; then the bulk of the sperm cells 
ar e eject ed, followed by the r est of 
the secretions. The secretions of the 
accessory glands are not necessary for 
successful r esults in artificial insemi-
nation. In fact, the secretions from 
some of the glands t end to shorten the 
life of stored sperm cells. 
The male urethra is a long tube 
which extends from the urinary blad-
der throughout the length of the penis. 
It<> function is to conduct urine and 
semen to the exterior of the body. The 
penis is the male organ of copulation ; 
it is composed mainly of erectile tissue 
and encloses the extra pelvic portion of 
the urethra. 
FIG. 2. Dorsal (top) view of the internal 
genital organs of a bull 
a , bladder ; b, ureter ; c. seminal vesicles; 
d , ampullae; e, body of prostate; f. pelvic 
urethra; g . bulbo·ure thral (Cowper's) glands. 
(From Miller and Evans in Journal of 
Agricultural Research) 
FIG. 3. Side view of hull 's internal genital 
organs illustrating their positions 
A. seminal vesicle lifted; B, ampullfxe lifted. 
a, seminal vesicles ; b, ampullae; c, body of 
prostate; d , pelvic urethra; e , bulbo.urethral 
(Cowper's) glands; f, urinary bladder; g . pel· 
vic bone. 
FIG. 4. Germ cells 
Left. a bull sperm cell , X 1250; right. a cow ovum. or egg, X 180. 
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SEMEN is an opaque, white to light 
cream-colored fluid normally ejacu-
lated by the male at the time of mating. 
The average amount ejaculated at one 
time is one cc. (about 20 drops) for a 
ram, 4 cc. for a bull, 80 cc. for a stal-
lion, and about 200 cc. for a boar. The 
semen consists of a fluid in which the 
male reproductive cells (sperm cells) 
are suspended. Figure 4 illustrates the 
shape of these cells which are micro-
scopic in size. The normal number o£ 
cells per cubic centimeter of semen is 
reported to be one to five billion for 
the ram, 300 million to three billion 
for the bull, 30 to 200 million for the 
stallion, and 25 million to one billion 
for the boar. 
Collection 
The following practical methods of 
sperm collection have been developed: 
1. Ar.tificial vagina :technic-This is 
the most satisfactory method for col-
lection from the bull, stallion, or boar; 
· it may also be used for the ram. Vaginae 
may be purchased or made by the 
operator. The one shown in figure 5, 
suitable for a bull or boar, is made of 
a 23,4-inch automobile radiator hose 18 
inches long and a 30 x 3 inch automo-
bile inner tube, used as a liner. Straight 
rubber tubing 41/z inches in flat diam-
eter may be used in place of the inner 
tube, provided it, like one side of the 
inner tube, has a slightly roughened 
surface, as some bulls seem to work 
best if the surface the penis contacts 
is not absolutely smooth. 
The collecting cone may be made of 
sheet dental rubber and cemented at 
the joints or cut from a piece of inner 
tubing and the joints vulcanized. If 
semen is collected in a cool place, it is 
advisable either to wrap the director 
cone with cloth, or, which is better, 
usc a second rubber liner made of thin 
rubber. One end of this second liner 
is tapered into a funnel shape and a 
test tube fastened to the base of the 
cone. The second liner and test tube 
are both contained within the artificial 
vagina and the semen is kept warm 
until it may be taken to a warm room. 
A vagina so constructed would have 
to be over 18 inches long to accommo-
date the test tube. 
The vagina is prepared by filling the 
double-walled space with water wann 
enough to bring the temperature of 
the inner wall to 98°-105° F. at the time 
of use. The amount of pressure on the 
inner wall may be adjusted by the 
quantity of water used or by the ap-
plication of air pressure in addition to 
the water pressure. The inner wall is 
completely covered with vaseline, min-
eral oil, or gum tragacanth in order to 
lubricate the surface of the vagina and 
also to prevent the semen from con-
tacting the rubber. 
A male is allowed to mount a female, 
another male, or a dummy. The penis 
is directed into the artificial vagina by 
grasping the penis in the case of the 
horse or by grasping the sheath in the 
case of a bull, boar, or ram. The semen 
is removed from the vagina by means 
of the director cone as soon as possible 
after collection. For the boar, the rub-
ber director cone may be directed into 
a bottle and the semen allowed to flow 
from the vagina during service. Usual-
ly the gelatinous material remains in 
the vagina and a very satisfactory 
sample is secured. 
After use, the water is removed from 
the vagina, and the vagina is then 
cleaned by a thorough scrubbing with 
a paste made of sodium bicarbonate 
(baking soda) and water. It is then 
rinsed well, disinfected, and allowed to 
dry. It is desirable first to rinse the 
artificial vagina with hot water before 
using the soda in order to remove the 
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FIG. 5. Instruments used in insemination 
a, speculum light; b, head lamp; c, fountain pen type flashlight; d, cow speculum; e, col· 
lecting pipette (sheep); f, pipette used for flushing ewes and also collecting ram semen; g. sheep 
speculum; h, test tube used for dilator in sheep, heifers, and small cows; i, funnels; j, bulb 
used on collecting and inseminating pipettes; k, vials and test tube used for semen storage; 
1. thermometer; m, 1 cc. pipette used for sheep insemination; n, Minnesota type cow insemi· 
nating pipette; o, modified Minnesota type cow inseminating pipette; p, 1 cc. pipette used with 
q, a 2 cc. hypodermic syringe, for inseminating cows; r, a metal tube (to be used with "q") 
for inseminating cows; s, artificial vagina (bull or boar); t, artificial vagina (horse). 
bulk of the lubricant. Soap or other 
detergents not harmful to rubber may 
be used to wash the vagina, but ex-
treme care must be taken to wash 
away all traces of the soap or detergent 
as it may be very toxic to sperm and 
injurious to rubber. 
2. Rectal massage of ampullae-A 
trained operator can readily collect 
semen from bulls or stallions by rectal 
massage of the ampullae of the sperm 
duct (figure 2). This method was first 
described by Miller and Evans." The 
massage method has the advantages of 
being rapid and requiring little special 
equipment. It is especially useful when 
a male cannot or will not use an arti-
ficial vagina or serve a female. If proper 
care is taken, a bull can be used by 
this method regularly over a long pe-
riod of time without injury to the bull 
or his reproductive tract. 
The disadvantages of the method are 
that it requires considerable experience 
and ability on the part of the opera-
tor, and that two persons are necessary 
for collection. Before attempting this 
method, one should learn the details 
first hand from someone who has used 
it successfully; otherwise, considerable 
damage to the rectal lining may result 
and other difficulties encountered. It 
is also advantageous to train the sire 
to this method 'as some difficulty may 
be encountered in securing samples 
from some untrained animals. 
The outside of the sheath should be 
clipped carefully, stroked two or three 
2 Miller, Fred W., and Evans, Everette I. 
"Technic for obtaining spermatozoa for 
physiological dairy studies and artificial in-
semination." Jour. Agr. Res. 48:941-947. 1934. 
++ 
times toward the opening to "strip" 
out any residual urine, washed with 
warm water, and thoroughly dried be-
fore collection to eliminate the possi-
bility of getting extraneous material 
into the semen. Traces of urine are toxic 
to sperm. This cleansing procedure is 
desirable previous to collection by any 
method. 
The assistant should hold a funnel, 
leading to a test tube, at the end of the 
sheath or penis. He should also have 
a series of test tubes available during 
the collection of the sample so that 
tubes may be substituted if one tube 
becomes ·dirty. The use of a long-
sleeved rubber glove is desirable but 
not necessary to protect the operator. 
It is necessary, however, that his finger-
nails be clipped very short. The opera-
tor should lubricate his arm and the 
anus of the bull with vaseline, mineral 
oil, gum tragacanth, or mild soap. His 
hand and arm are then placed into the 
hull's rectum and all feces removed 
from that organ. After the rectum is 
cleaned it is rather easy to locate the 
ampullae. They may be found by plac-
ing the hand far enough forward in the 
rectum so that the fingers drop over 
the anterior border of the pelvic bone; 
then by pulling the arm backward with 
a gentle downward pressure by the 
hand, the fingers will come into a tri-
angular space formed by the two am· 
pullae (figures 2 and 3). At the apex 
of the triangle the two seminal vesicles 
join the urethra and a band of tissue 
may be found just back of this union 
(figure 2c, d, and e). The ampullae are 
massaged by a "stripping" action, the 
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second finger of the hand is run be-
tween the two ampullae and the index 
and third fingers are placed on the 
outer side of the respective ampullae. 
A slow, rhythmic motion is used while 
massaging, and, if done correctly, a 
sperm sample reasonably. free from ac-
cessory secretions may be secured. 
3. Collection of semen from vagina-
Collection of semen from the vagina of 
a female mated in heat or force mated 
out of heat is the simplest and most 
satisfactory method for the sheep. It 
is not recommended for cattle and is 
not satisfactory for horses or swine. 
The ewe to be used is placed in a 
breeding stall or held by hand. The 
vagina is washed free from mucus by 
repeated flushings using a pipette and 
the saline solution recommended for 
sheep semen dilution. The pipette used 
(figure 5) is made of ordinary 8 mm. 
diameter glass tubing. The arms of the 
pipette are 9 inches and 31/2 inches 
long, the ends are fire polished, and 
the short end is equipped with a rub-
ber bulb. 
After all of the mucus and saline 
have been removed from the vagina, 
a ram is allowed to mate the ewe. The 
semen is then removed by the use of a 
glass pipette of the type shown in fig-
ure 5 or by use of a pipette identical 
to the one used for flushing the vagina. 
The air is expelled from the rubber 
bulb, the pipette inserted, and the pres-
sure is released from the bulb as the 
pipette is drawn slowly along the floor 
of the vagina. If the end of the instru-
ment is kept on the floor of the vagina, 
the suction· will draw the semen into 
the pipette; however, the semen should 
not be allowed to enter the rubber 
bulb. It is well to apply a coating of 
lubricant (no soap) to the pipette prior 
to use to prevent irritation of the lining 
of the vagina. 
The operator must be very sure that 
the male and female used in this 
method are free from disease. For some 
work, it is satisfactory to wash the 
vagina thoroughly between services of 
different rams. If the semen is to be 
used for breeding purposes and the 
pedigrees of the offspring are desirect, 
each ram should be mated to a ewe 
which has not been used for semen 
collection within the past four days 
An artificial vagina is most desirable 
when pedigrees of the offspring have 
to be exact. 
4. Electrical stimulation method-
This method, which may be used for 
sperm collection from rams and small 
animals, was first described by Gunn" 
and was also described by Winters.' 
Considerable labor, skill, and equip-
ment are necessary to use this method. 
In addition, it is a more severe treat-
ment than any other method of collec-
tion. For rams it is much simpler to 
collect from a female or to use an arti · 
ficial vagina. 
Other methods that may be used to 
collect semen include the use of a 
rubber sperm collector or breeding bag 
placed in the vagina of the female. 
This has not proved very satisfactory 
because of the difficulties in keeping 
the collector in the vagina and of di-
recting the male's penis into instead 
of beside the colle~tor. A breeding bag 
on the penis of the male may be used 
for the stallion or jack. Semen may be 
collected from the dog by masturba-
tion by stroking the end of the penis 
through the wall of the sheath. 
Care and Storage of Semen 
It is absolutely necessary that the 
temperature of semen be carefully 
regulated. Sperm are injured at tem-
peratures much above body heat. Out-
side the body, they live for relatively 
short periods of time at body or room 
temperatures. Sperm are injured by a 
rapid lowering in temperature, espe-
' Gunn, R. M. C. "Fertility in sheep." 
Commonwealth of Australia, Bul. 94. 1936. 
' Winters, Laurence M. Animal Breeding. 
Ed. 3, 316 pp. John Wiley and Sons, Inc. 
New York. 1939. 
ARTIFICIAL INSEMINATION OF FARM ANIMALS 11 
cially if the range is below 70° F. In all 
cases the temperature of semen should 
be changed gradually. All glassware 
used to hold semen must be at the 
same temperature as the semen. When 
mixed .with diluters, the two fluids 
should be the same temperature. Semen 
in test tubes may be cooled by placing 
the tubes in a wire rack or in a glass 
container partly filled with water and 
then putting the rack or glass container 
in a refrigerator the temperature of 
which is 38°-40° F. It should take about 
(not less than) one hour to cool the 
semen from ordinary room tempera-
ture (70° F.) to refrigerator tempera-
ture. If semen is to be reduced to a 
temperature of 33°-35° F., it should be 
so handled that about two additional 
hours are required to reduce the tem-
perature of the semen from 38°-40° F. 
to the lower temperature. In ordinary 
use, sperm cells die if they are sub-
jected to below freezing temperatures 
(32° F.) 
Semen apparently may be warmed 
rapidly. Sperm are probably not in-
jured to any great extent when the 
temperature is elevated even as rapidly 
as when semen is removed from stor-
age and immediately placed into the 
cow. 
Sperm cells are injured by media 
which are too acid or too alkaline, un-
due shaking, direct sunlight, and small 
amounts of urine, antiseptics, or soap. 
The cells are not injured by centrifug-
ing at reasonable speeds and lengths 
of time. This is important because it 
is sometimes desirable to remove some 
of the secretions of the accessory sex 
glands, especially in the horse and 
boar, before the semen is diluted or 
stored. Semen and most diluters are 
ideal mediE>. for bacterial growth; how-
ever, the growth of certain types of 
bacteria may be held in check by 
proper storage. 
Whole semen may be covered with 
pure mineral oil and stored in a stop-
pered tube in a refrigerator. Viability 
is usually prolonged, however, by the 
use of suitable diluters. It has been 
found in experiments at the University 
of Minnesota that sheep sperm are pre-
served longer if an equal quantity of 
the following solution is added to the 
semen: Na:JIPO,, · 12 H20, 15.4 grams; 
KH,PO,, 3.2 grams, sterile water which 
has been d:stilled over glass, 1 liter; 
CaSO,, saturate. The ingredients should 
be weighed accurately in order to get 
a pH of about 7.0. 
The most widely used diluters for 
bull semen involve the use of the yolk 
of fresh eggs. The first diluter was de-
veloped by Lardy and Phillips! This 
diluter may be used for species other 
than the bovine. Equal volumes of a 
sterile buffer (0.2 grams KHJ'O, and 
2.0 grams of Na:JIPO, · 12 H,O added 
to 100 cc. of sterile distilled water) 
and the yolk of fresh eggs are mixed 
thoroughly under sanitary conditions. 
The pH of the mixture should be close 
to 6.75; if it is lower, more of the buffer 
solution should be added. A second di-
luter using egg yolk has been suggested 
by Willett and Salisbury• as follows: 
A sodium citrate solution is made by 
dissolving 47.615 grams of crystalline 
2 N asCnHs07 · 11 H.O in 1 liter of water 
distilled over glass. Equal parts of this 
solution and the yolk of fresh eggs are 
mixed and used to dilute semen. The 
main advantages of the citrate buffer 
are that it is easier to observe the 
sperm cells after dilution and the sperm 
tend to live longer, although this latter 
point is not so important under routine 
use of dairy bull semen. 
The rate of dilution of semen de-
pends upon, the number and quality 
of the sperm in the semen sample. 
Usual dilution rates are one part of 
semen to four to twelve parts of the 
5 Lardy, Henry A., and Phillips, Paul H. 
"Preservation of spermatozoa." Amer. Soc. 
Anim. Prod. Proc. 32:219-221. 1939. 
6 Willett, E. L., and Salisbury, G. W. "The 
effect of various diluters, cooling rate, tem-
perature of storage, and some other factors. 
on the livability of spermatozoa in stored 
samples of bull semen." Memoir 249, Cornell 
Univ. Agr. Expt. Sta. 45 pp. 1942. 
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egg yolk-buffer solution. Higher dilu-
tion rates may be used if adequate tests 
indicate the sample warrants the 
higher rates. Dilution should be made 
as soon as possible after the semen 
sample is secured. 
A convenient method for determin-
ing the pH of semen or diluters is to 
dip a good grade of filte:c paper into a 
solution of brom-thymol-blue indicator 
and allow the paper to dry. Apply a 
drop of the solution to be tested to 
the filter paper and note the color near 
the margin of the moist area. This color 
may be compared to the color of buf-
fers of known pH to which the indi-
cator has been added. Any druggist 
should be able to prepare the indi-
cator and buffer solutions. 
If semen is to be used within 30 
minutes after its collection, it need not 
be cooled below 70o F. If the semen is 
not to be used immediately, it should 
be diluted with the proper buffer and 
stored at 33o -40° F. All of the precau-
tions given above should be observed. 
Although calves and lambs have been 
born from semen stored six and seven 
days, respectively, storage over two to 
three days is not recommended for 
routine work. 
r-........_ Shipping 
Semen that is to be shipped is put 
into a vial or test tube and the remain-
ing space is filled with purified mineral 
oil. The tube is stoppered, plainly la-
beled, sealed with paraffin, and cov-
ered with a rubber finger cot. It is then 
cooled in the manner described previ-
ously. Thermos jars filled with water 
make satisfactory thermo-regulators 
during transportation. The thermos 
bottle, filled with water, is cooled to 
35°-40° F. Ice placed in the water at 
the time the vial containing the semen 
is added helps to maintain a constant 
temperature for about 18 hours. Both 
the ice and the vial of semen are added 
just previous to sealing and shipment. 
In case the shipment is to be by mail. 
bus, or express, a padded cover should 
be fitted to the thermos jar. It should 
be labeled "Glass, Handle with Care." 
Other types of shipping containers 
have been devised and are very satis-
factory. They consist of a durable, in-
sulated box or metal can in which is 
placed ice contained in rubber or metal 
containers. Test tubes containing the 
semen should be insulated so they can-
not contact the ice containers and 
thereby subject the semen to rapid 
cooling. 
Semen Evaluation 
Various measures of seminal quality 
have been suggested: viscosity, color. 
and odor of the semen, number of 
sperm, number and type of abnormal 
sperm, per cent of motile sperm and 
types of motility exhibited by the 
sperm, sperm livability, and glycolysis 
and/or respiration of sperm. At the 
present time no one measure of spen11 
quality has proved adequate when 
used alone; however, by the use of J 
group of measure~ the quality of a 
sample may be evaluated rather satis-
factorily. The easiest important meas-
ures for routine use in the field are: 
the quantity of semen, number of 
sperm, motility ratings, metabolic ac-
tivity, and livability under storage 
conditions. 
The number of sperm may be se-
cured rapidly and satisfactorily for 
field use by means of opacity standards 
made of barium sulfate. The method 
developed at the University of Minnl'-
sota' is as follows: A series of seven 
opacity standards in which the barium 
sulfate content ranges from 0.05 to 0.20 
per cent at intervals of 0.025 per cent 
is used. Five ml. of each were put in 
test tubes 11 mm. in diameter togethC'r 
with a crystal of thymol to prevent 
'Comstock. R. E .. Green. W. W.. Winters, 
L. M., and Nordskog, A. W. "Studies of S('-
men and semen production." Minn. Ag1 
Expt. Sta. Tech. Bul. 162. 55 pp. 1943. 
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bacterial growth. The tubes were stop-
pered and sealed with paraffin to pre-
vent evaporation. One tenth of a milli-
liter of semen (this amount may be 
adjusted to suit a given semen sample) 
was mixed with 5 ml. of sheep semen 
diluter (see above) in the same type 
of tube used for the standards. The 
opacity . of this suspension and the 
barium sulfate suspensions was then 
compared. (Shake the barium sulfate 
tubes vigorously for at least one min-
ute immediately before use.) Compari-
sons were made in front of an electric 
light with a piece of window screen 
immediately back of the tubes. The 
ease with which the cross wires were 
seen through the suspensions facili-
tated comparison. 
Extreme care must be exercised in 
the preparation of barium sulfate sus-
pensions if results from different series 
of standards are to be comparable. The 
most satisfactory method of prepara-
tion is the precipitation of barium sul-
fate by mixing solutions of barium 
chloride and sodium sulfate. For most 
field work a series of five standards is 
sufficient; it should include 0.06, 0.09, 
0.12, 0.15, and 0.18 per cent suspensions. 
Detailed directions for preparation of 
such a series are as follows: 
1. Prepare (a) an aqueous solution 
containing 321.2 mg. (0.3212 g.) of ba-
rium chloride in 100 ml. and (b) an 
aqueous solution containing 219.0 mg. 
of sodium sulfate in 100 rril. (These so-
lutions must be prepared in 100 mi. 
volumetric flasks using water distilled 
over glass.) 
2. Into a series of five tubes in which 
standards are to be prepared, pipette 
1.0, 1.5, 2.0, 2.5, and 3.0 mi., respective-
ly, of the barium chloride solution. 
3. Add 1.0, 1.5, 2.0, 2.5, and 3.0 mi., 
respectively, of sodium sulfate solution 
to the tubes containing the correspond-
ing amounts of barium chloride solu-
tion. The sodium sulfate solution must 
be allowed to run in rapidly from a 
pipette calibrated "to deliver" since the 
rate of addition of this solution has a 
measurable effect on the opacity of the 
suspensions. 
4. Allow the suspensions to stand 30 
minutes. Then add sufficient distilled 
water to the first four to bring them to 
6 ml. total volume. The fifth will al-
ready contain 6 ml. 
The original solutions of barium 
chloride and sodium sulfate must be 
prepared at least four days before the 
suspensions are prepared and the sus-
pensions should be made up three or 
four days before they are first used. 
New standards should be made every 
six months. 
A shortcoming of the use of barium 
sulfate standards is that each labora-
tory or worker using it to estimate 
absolute values, in contrast to using it 
as a relative measure, will need to 
standardize a prediction curve, since 
comparisons with the standards will 
not be made in exactly the same way 
by any two workers. However, for the 
approximation of relative values the 
method is of considerable use in the 
field. Very little time is required and 
the equipment is inexpensive. 
Anyone with a certain amount of 
experience can estimate density fairly 
accurately without standards for com-
parison, but the average level of their 
estimates will shift from time to time 
in the absence of a standard for refer-
ence. For example, there is marked 
seasonal variation in the average den-
sity of ram and bull semen. As a result, 
samples of equal density may appear 
relatively much more dense in one sea-
son than in another. The barium sul-
fate standards serve to anchor one's 
judgment to about the same range at 
all times. 
The rate of sperm cell metabolism 
may be measured in various ways. The 
most practical field test developed to 
date has been the adaptation .of the 
widely used methylene-blue reduction 
test to use with semen•· •. The method 
is as follows•: A methylene-blue solu-
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tion is made by dissolving 50 mg. of 
methylene-blue in 100 ml. of the same 
citrate buffer as is used for making 
the yolk diluent (4.76 g. crystalline so-
dium citrate, 2 Na.C.H.O. · 11 H.O, per 
100 ml. of water distilled over glass). 
Two-tenths ml. of semen and 0.8 ml. 
of yolk-citrate diluent are placed in a 
test tube of approximately 10.0 mm. 
outside diameter and of 3.5 to 4.0 ml. 
capacity. One-tenth ml. of the methy-
lene-blue solution is measured into the 
1.0 ml. of diluted semen and the con-
tents gently but thoroughly mixed. A 
half inch layer of pure mineral oil is 
layered on top of the semen and the 
tubes are then placed in a constant 
temperature water bath (116• F.) where 
• S~rensen, Ed. "The dehydrogenization 
power of sperm cells' as a measure for the 
fertility of sperm." Skand. Vet. Tidskr. 3Z: 
358-373. 1942. 
• Beck, G. H., and Salisbury, G. W. "Rapid 
methods for estimating the quality of bull 
semen." Jour. Dairy Sci. 26:483-494. 1943. 
reduction of the methylene-blue takes 
place. 
The concentration of sperm in the 
semen and the motility of the sperm 
are of about equal importance in in-
fluencing the rate of reduction on the 
methylene-blue; therefore, to get an 
accurate appraisal of the semen, the 
time required for reduction should be 
weighed by the number of sperm as 
secured by the barium sulfate opacity 
method and by the motility rating of 
the sperm taken prior to the start of 
the test. The amount of ascorbic acid 
in the semen also affects the rapidity 
of reduction. 
Equipment for field determinations 
of respiratory rate of sperm and tech-
nics for the microscopic study of se-
men have been developed at the Uni-
versity of Minnesota. Further informa-
tion on these technics may be secured 
from that source. 
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SUITABLE PIPETTES or syringes 
are used for insemination. In mares 
the semen can be injected through the 
cervix into the uterus. In cows and 
ewes it should be placed as far into 
the opening of the cervix as possible. 
Inseminating pipettes used at the 
University of Minnesota are shown in 
figure 5. For cattle the portion in-
serted in the cow is a glass tube about 
17 inches long, lj4-inch outside diam-
eter with a 1/16-inch bore. This is 
fused at right angles to a tube 5 inches 
long which has a 3/16-inch bore. 
There is an advantage of having a 
pocket about 1lfz inches long blown in 
the latter piece. The semen collects in 
this pocket when the pipette is loaded. 
The inseminating pipette for the sheep 
is merely a 12-inch long glass tube 
with a 3/16-inch outside diameter. It 
is bent about 3 inches from the outer 
end. The end of inseminating pipettes 
to be inserted into the cervix should 
be drawn slightly to a point and all 
rough edges removed by passing 
through a flame. A 1.0 cc. pipette 
graduated to the tip and with a bend 
about 3 inches from the blunt end 
(figure 5) is very satisfactory for the 
sheep. It is the correct size; it has a 
tapered end; and the amount of semen 
may be measured with ease. 
Other types of inseminating pipettes 
and syringes have been used success-
fully ·by other workers. Two popular 
types for cattle are (1) a pipette pat-
terned after the one described above 
with a larger inner diameter of the 
long portion of the tube (ordinary 6 
mm. glass tubing) and the omission of 
the bulge in the short arm and (2) a 
hypodermic syringe with a glass or 
metal tube attached. Some breakage 
is encountered in using the glass type 
just mentioned and the metal tube is 
difficult to clean properly. 
Rubber bulbs (figure 5) about 3 
inches long and 1lfz inches in diam-
eter are needed. They are attached to 
inseminating and collecting pipettes. 
Various specula are on the market. 
The one used at Minnesota for the 
cow is a simple glass tube 14 inches 
long and 1% inches in diameter. Sheep 
specula may be made by removing the 
bottom from a 1 x 8-inch test tube and 
fire polishing the edges. It is desirable 
to slightly constrict the one end of the 
speculum to facilitate insertion into 
the vagina. The advantages of glass 
specula are that they are inexpensive 
and easily cleaned. The specula as well 
as all other glassware should be made 
of pyrex glass. 
In heifers, small cows, and ewes it 
is desirable to dilate the passage lead-
ing to the vagina before inserting the 
speculum. A 1 x 8-inch test tube is 
useful for this procedure. Before in-
serting either the speculum or test 
tube, it should be lubricated with min-
eral oil, vaseline, or gum tragacanth 
(no soap!). 
A light is necessary in locating the 
cervix. A fountain pen type flash-
light, a head lamp, or a speculum light 
(figure 5) are all satisfactory. 
A special breeding stall is desirable 
for inseminating sheep. The one shown 
in figure 6 is easily constructed and 
simple to use. Special stalls are not 
necessary for cattle; however, at the 
time of insemination, cows should not 
be located near a wall or post against 
which they can swing in such a way 
as to injure the inseminator or his 
equipment. 
Of the various insemination technics 
suggested, the use of the glass specu-
lum and glass inseminating pipette 
(Minnesota type) is the most popular 
technic in Minnesota. The semen is 
first placed in the inseminating pipette. 
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FIG. 6. Sheep inseminating crate 
The speculum is lubricated, and with 
the aid of a good light, it is carefully 
watched as it is inserted through the 
vulva and into the vagina. After the 
cervix is located (figure 7) , the insemi-
nating pipette is passed through the 
speculum and inserted as far as pos-
sible into, or placed against the open-
ing of, the cervix and the semen dis-
charged gently. Just before the semen 
is discharged, the speculum should be 
withdrawn about 1 to 2 inches to pre-
vent semen from flowing into the 
speculum (figure 8) . After discharge 
of the sem en, the pipette should be 
drawn back well into the speculum , 
and the two r emoved as a unit. 
A very popular method of insemi-
nation involves placing one hand into 
the rectum and guiding an insemina-
tion pipette by touch to, and frequ ent-
ly through, the cervix. From published 
results, th~ two m ethods (rectal and 
speculum) are about equally efficient 
in settling cows and the choice be-
tween the two methods depends large-
ly upon the method popular in a par-
ticular locality. Semen may be placed 
in gelatin capsules and the capsules 
inserted into the uterus, cervix, or va-
gina in case of the mare or into the 
vagina or cervix in case of the ewe or 
cow. The use of a special instrument 
equipped with a plunger which pushes 
gelatin containing semen into the va-
gina or cervix is popular in some parts 
of Europe but has not become widely 
used in this country. 
Time of insemination is an impor-
tant factor. In general, about 12 to 24 
hours before ovulation is the best time 
to inseminate or breed. Horses ovulate 
about two days before the end of heat 
(although this time is quite variable) ; 
therefore, it is most desirable to in-
seminate after the cervix relaxes or on 
the third day of the period and every 
day or every other day thereafter 
until the period is passed. For best re-
sults with the horse, the follicle should 
be examined by a well-qualified per-
son and insemination take place when 
the follicle is about to rupture. Care 
should be taken in order to prevent 
too frequent examination of the 
FIG. 7. Cow cervix as seen through 
speculum 
a , speculum; b , cervix. 
ARTIFICIAL INSEMINATION OF FARM ANIMALS 17 
FIG. 8. Il!ustrating use of speculum in cow and position of instrument at the 
time of discharge of the semen 
a . wall of vagina cut away; b , speculum; c, inseminating pipette containing semen placed 
in cervix; d , cervix. 
ovaries. Green and Winters'• have 
shown that ewes ovulate near the end 
of heat. Cows ovulate 12 to 24 hours 
after the end of heat and sows usually 
ovulate during the second day of their 
three-day period . Cows may be in-
seminated any time during heat; how-
ever , r ecent work at the University of 
Wisconsin indicates that the last half 
of the period might be best. Sheep 
should be inseminated during the last 
day of their heat period or every day 
10 Green, W. W ., and Winters, L . M. 
··studi es on the physiology of reproduction 
in the sheep. III. The time of ovulation and 
r• tP of sperm travel." Anat. Rec. 61 :457-469. 
1935. 
if the length of the heat period is not 
known. 
The number of sperm cells of good 
quality is important and dilution rates 
should be guided by sound laboratory 
tests. For sheep and cattle at least one 
cubic centimeter of diluted sem en 
should be used in connection w ith the 
speculum method if the sem en is 
properly placed in the cervix. A larger 
quantity is necessary if the semen is 
placed in the vagina. Mares that have 
never produced a colt r equire 10-15 
cc.; those that have foaled one or more 
times require 20 cc. of sem en . About 
80-100 cc. should be used for the sow 
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EXACTING sanitary precautions 
must be taken or artificial insemi-
nation may prove more of a liability 
than an asset to the livestock industry. 
The male should be examined by a 
competent veterinarian at regular in-
tervals and pronounced free from all 
disease. The operator must keep him-
self and his clothes clean at all times. 
He must never relax at any time in 
any sanitary precaution. The following 
suggestions are recommended: 
1. Glass instruments should be used 
wherever possible. 
2. Two instrument cases should be 
carried by the inseminator, one con-
taining only clean equipment and one 
only dirty equipment. 
3. Clean instruments must be used 
for each animal. 
4. Glassware should be washed as 
follows: 
(a) rinse with cold, then hot 
water containing soap or some 
other good detergent; then 
rinse with clear lukewarm 
water; 
(b) place in cleaning solution for 
at least 10 hours (This will 
both clean and sterilize. The 
solution is made by saturating 
tap water with potassium bi-
chromate and slowly adding an 
equal volume of concentrated 
commercial sulfuric acid. The 
solution should be discarded 
when it becomes greenish in 
color. Metal instruments will 
not withstand the action of this 
solution and for that reason 
the authors prefer glass); 
(c) place instruments in running 
water for at least one hour; 
(d) rinse instruments in a one per 
cent solution of sodium bicar-
bonate; 
(e) rinse with distilled water; 
(f) place in an oven to dry; and 
(g) wrap instruments in paper or 
clean towels until used. 
5. Rubber materials should be 
scrubbed with a paste of sodium bicar-
bonate and water as previously de-
scribed and dried well between periods 
of use. 
6. Rubber goods should be disin-
fected by dipping them in chlorine 
water, 70 per cent ethyl alcohol, or 
boiling water. This should be done im-
mediately after washing, and the chlo-
rine solution must be washed from the 
rubber before it is set aside to dry. 
7. The inseminator should remove 
all dirt from his shoes and wash them 
with a good disinfectant before leaving 
each farm visited. The bottoms of the 
two kits and semen container should 
be treated in a similar manner. The 
inseminator's hands should then be 
washed thoroughly with soap and water 
and then disinfected. 
8. Soap may be used to wash instru-
ments. It is very toxic to sperm and 
does not disinfect in any manner com-
parable to the acid cleaning solution. 
If soap is used, all traces should be 
washed from the equipment and equip-
ment then dipped into chlorine water, 
70 per cent alcohol, or boiling water 
before rinsing and oven drying and 
wrapping. 
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SIRES USED for artificial insemina-tion should be given the best care 
possible. The young bull needs to be 
fitted for a long, fertile life. The proven 
sire often has reached or passed his 
era of highest fertility and physical 
vigor, and his useful life needs to be 
extended as long as possible. In addi-
tion, a bull will probably be used more 
regularly when owned by an insemina-
tion association than when used for 
natural service. In contrast to the 
large amount of work completed on the 
feeding and management of producing 
females, very little attention has been 
given to proper sire care. 
In all cases the sires must be han-
dled as individuals rather than as 
groups because of the large variation 
in individual response to any set of 
managerial practices. Roughage should 
not be fed in quantities that will re-
sult in paunchiness. Proteins from a 
variety of sources are desirable in order 
to insure the correct quality of pro-
teins. The grain ration may be regu-
lated according to the condition of the 
animal. The amount of fat a sire can 
carry and still work well depends to a 
large extent on the individual himself. 
When overly fat, the sire may become 
lazy and sluggish and may also decline 
in fertility. This is especially true of 
older animals. 
The sire should receive regular, in-
dividual attention. He should be well 
groomed each day. The amount of ex-
ercise given each sire should be regu-
lated to fit each sire's individual need. 
A mechanical exerciser similar to the 
one shown in figure 9 has been found 
to be quite satisfactory. Periodic atten-
tion to his feet will help prevent over-
grown hoof walls, which result in 
lameness and disability, corns, and 
other foot troubles. Examinations by 
qualified veterinarians will help pre-
vent disease and be useful in detecting 
diseases such as tuberculosis, brucello-
sis, and trichomoniasis. 
FIG. 9. Mechanical bull exerciser 
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THE OWNER should record each heat period of a female and, if possible, 
approximately how long she remained 
in heat. This is of importance in help-
ing the owner or inseminator to esti-
mate the date of the next probable 
period, and it would also be of assist-
ance to a veterinarian in diagnosing 
reproductive disorders. In addition it is 
very important that the owner be able 
to recognize a cow that is in heat and 
report the fact to the inseminator as 
soon as possible. If the inseminator 
knows of the cows to be inseminated 
during the day at the time he begins 
his circuit, much wasted effort will be 
avoided and a direct financial saving 
will be made by the association. 
The signs of heat are usually more 
evident in heifers than in older cows; 
intensified by turning the cow loose 
with other cows; and more pronounced 
in summer than in winter and when the 
cow is warm rather than cold. She may 
"ride" other cows or stand still if 
"ridden." By turning the cattle into a 
pasture or barnyard both morning and 
afternoon for exercise, the cows in heat 
will usually be noted quickly. A cow 
tied in a stall often stands when others 
are lying down. She may twitch her 
tail frequently and often raise it. Her 
tailhead may be elevated while the 
hips and small of the back are lowered. 
The vulva may be slightly reddened 
and swollen. This sign may be intensi-
fied by massage of the vulva. Mucus 
may fiow from the vulva and be seen 
on the tail or flanks. During the first 
part of the heat period the mucus is 
clear and rather watery in consistency. 
Later it becomes yellowish, containing 
cheesy lumps, and, finally, white and 
thickened. 
If a bloody discharge is noted com-
ing from the vulva after heat or even 
if heat was not noticed, the cow will 
probably be in heat about 16 to 18 days 
following the bleeding and should then 
be watched for signs of heat. If the dis-
charge is noted on the cow's fertility 
chart and a second note made as to 
when the cow should return to heat, 
the owner, by watching for the signs 
of heat in the cow may observe an 
otherwise "missed" period. This is es-
pecially important in the winter. 
Through attention to details of this 
type an owner can obtain a higher herd 
fertility record and much saving. 
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THE METHODS developed for col-lecting semen from the cock are 
similar to those used for larger ani-
mals : (l) placing a dish between the 
cock and the hen ; (2) using an artifi-
cial vagina; (3) mating a hen and se-
curing the semen from the cloaca by 
means of a pipette or spoon; or (4) by 
stimulating ejaculatory r esponses by 
manual manipulation of the male. Of 
the methods presented, the last, or 
stimulation of ejaculatory r esponses, 
which was described by Burrows and 
Quinn" ·'", is most widely used at the 
present time. 
Ejaculatory Responses 
The bird may be held in a specially 
constructed holder or it may be held 
in the lap of the operator. For a right-
handed operator, the cock's legs are 
placed between the operator's knees 
(figure 10) and its head held under the 
left arm of the operator if the operator 
so desires. The thumb and last two 
fingers of the right hand are placed on 
the sides of the abdomen as sho wn in 
figures 10 and 11. Ejaculatory responses 
are induced by rapid massage of the 
abdomen between the gizzard and the 
pelvic bones. The thumb and fingers 
of the left hand are so placed (figure 
11) that the semen may be "milked 
out" at the time of er ection. The semen 
is caught in a small fu nnel which has 
either a solid glass stem or has the 
stem filled with paraffin . The upper 
portion of the funnel should also be 
coated with paraffin in order to insure 
the greatest recovery of the semen. 
The funnel is held by the right hand. 
11 Burrows. W. H .. and Quinn. J. P . "A 
me thod of obtaining spermatozoa from the 
domestic fowl." Pouttry Sci. 14 :251-254. 1935 
12 Burrows. W. H ., and Quinn, J . P . "Th~ 
collection of spermatozoa from the domestic 
fowl and turkey." Pouttry Sci. 16:19-24. 1937. 
FIG. 10. Method of holding cock and position 
of hands during semen collection 
from the cock 
Contamination of the ejaculate may 
be prevented or lessened in the fol-
lowing ways : food and water may be 
w ithheld from the bird for 12 hours 
FIG. II. Position of hands and seminal dis· 
charge during collection from the cock 
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prior to securing the sample, or a small 
amount of absorbent cotton may be 
placed into the anterior portion of the 
cloaca or lower intestinal tract previ-
ous to collection. It is also desirable to 
clip the feathers from the area about 
the anal opening. As with the massage 
method of semen collection for the bull, 
it is advantageous to train a cock to 
this method of semen recovery. 
Amount of Semen Secured 
The amount of semen to be secured 
from the cock per day ranges up to 3 
cc.; however , the average amount se-
cured is usually about 0.2-2.0 cc. per 
day . The amount secured from pigeons 
and doves averages 0.01-0.02 cc. per 
collection and from turkeys, 0.3-0.4 cc. 
About 0.05-0.1 cc. of semen may be 
used for insemination purposes. 
Previous to insemination the semen 
is placed in a pipette or medicine drop-
per. The hen's cloaca is everted and the 
opening of the reproductive tract into 
the cloaca is located. The pipette is 
then inserted about 1 to 2 inches into 
the reproductive tract (Figure 12), and 
the cloaca is allowed to retum to near-
ly normal position before the semen is 
deposited. Fowl semen may or may 
not be diluted with saline solutions 
FIG. 12. Position of syringe placed into repro-
ductive opening prior to insemination 
of the hen 
and stored at 33°-35° F.; however, it 
is best to use the semen as soon as pos-
sible after recovery. For best fertility 
the hen should be inseminated twice 
a week although satisfactory results 
may be secured by weekly insemina-
tions. Sanitary precautions similar to 
the ones noted in connection with the 
semen of larger animals should be ob-
served at all times. 
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IT IS HIGHLY desirable to keep proper records for all ph;ases of 
artificial insemination. Without correct 
records, it is impossible to know the 
true status of any portion of an in-
semination program. Samples of rec-
ords mentioned in this bulletin are 
shown in the Appendix. These samples 
suggest subject headings and spacings. 
It is important to keep in mind that 
certain information is essential and 
that the forms should not be crowded. 
Forms should be made of such size as 
to be practical. There is a· tendency to 
fit forms to standard page sizes. It is 
much better to select page size to suit 
the form rather than to fit the form to 
an arbitrary page size. 
Sire Management Record 
The sire management record is need-
ed to keep an accurate account of the 
management of each individual sire. 
As ration, amount of exercise, etc., do 
not vary greatly from day to day, it 
is best to leave the date column blank 
and write in the dates that changes 
are made. The manager may draw 
horizontal lines across the page after 
each entry in order to use the form 
most efficiently. 
Sire Fertility Record 
It is essential to keep accurate rec-
ords on the seminal characteristics and 
fertility of each sire. If properly kept, 
this form assists a manager to keep a 
check on his bulls and inseminators. 
It is quite valuable when studying 
cows or herds which are difficult to 
settle. 
The records that should be kept are 
listed on the form shown in the Appen-
dix. Sexual activity may be rated on 
an arbitrary scale such as 0-5, 5 indi-
cating a high degree of vigor. The vol-
ume should be read to the nearest 0.1 
cc. The per cent of motile sperm may 
be estimated. It is necessary to have 
the slide holding the sperm and the 
semen at a temperature between 70°-
1000 F. at the time of estimation of the 
type of motility, and the temperature 
selected should be the same each day 
to insure a consistent basis for esti-
mates. Never try to evaluate sperm 
motility when the semen is cold. The 
type of motility may be rated on an 
arbitrary scale such as 0 (all dead) to 
5 (vigorous forward motion) or by 
writing a descriptive word. The in-
seminator should check the per cent 
and type of sperm motility before he 
starts in the morning and again when 
he returns from his day's work. He 
should send that report with his Daily 
Report or communicate immediately if 
the sperm are poor. 
The per cent nonreturn should be 
calculated at the end of 28 or 30 days 
or some other time interval. The four-
week period is a satisfactory measure 
(but not absolutely accurate) of a 
sire's fertility. It also affords the quick-
est, reasonably accurate check. It is 
important to keep this record up-to-
date. 
The spacing on the form as it ap-
pears in the Appendix does not repre-
sent actual spacings. The practical 
form must be large enough to be used 
easily. Subdivisions of the horizontal 
spaces are desirable if two different 
ejaculates secured on one day are used 
separately or if one sample is used on 
two or more days. 
Dairy Herd Records 
Proper records for each female in 
the herd are very important. They may 
be grouped under management, pro-
duction, and fertility. The manage-
ment records may be similar to those 
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suggested for the bull, i.e., health, in-
dividual care, tuberculosis and bru-
cellosis tests, special treatment, and 
feed. The feed record is especially im-
portant in order to assist in the proper 
evaluation of the female's economy of 
milk production. 
For a dairy herd, a record of the 
milk and butterfat produced is essen-
tial not only to help establish the 
economy of production for the indi-
vidual but also to assist in the evalua-
tion of sires. This is especially impor-
tant for artificial insemination associa-
tions proving young sires. The young 
hull's semen may be used to breed only 
a few cows in any one herd, but it 
should be spread throughout the as-
sociation in order to obtain more satis-
factory data on his ability as a sire. 
By dam-daughter comparisons the 
bull's ability to transmit milk and 
butterfat production can then be de-
termined. Use of sires of unknown 
ability on only a few (twG or three) 
cows per herd would guard against 
extensive loss on the part of any one 
owner in case the sire proved unsatis-
factory, in contrast to the present sys-
tem of using an unknown bull for one 
or two complete calf crops and conse-
quently taking a chance of having all 
of the replacement stock of inferior 
quality. 
Owner's Herd Record 
In an insemination association the 
fertility record may be kept coopera-
tively by the owner and inseminator. 
The owner should note each heat pe-
riod of the female regardless of whether 
she was bred or not and the length of 
time she was in heat. The owner may 
also record the date of calving. 
The inseminator should record ( 1) 
the identity of each female (her name, 
number, and breed), (2) the date and 
time of insemination, (3) identity of 
the semen sample (both sire and date 
of collection), ( 4) time in the heat 
period (not absolutely necessary but 
desirable), (5) probable date of calv-
ing, (6) sex of the calf, and (7) proper 
identification of the young. These rec-
ords may be kept on a simple record 
form and should be kept in a clean. 
convenient, and protected portion of 
the owner's barn. 
Each of the purebred dairy associa-
tions has its own regulations govern-
ing procedure in recording data if the 
resulting calf is to be registered. The 
Purebred Dairy Cattle Association has 
certain regulations. For information 
concerning these regulations, it is best 
to contact the Dairy Extension Divi-
sion of the University. Owners of pure-
bred herds and inseminators should, 
therefore, keep informed as to the 
special requirements of the breed as-
sociation with which they may wish 
to register calves bred by artificial in-
semination. 
Inseminator' s Record F orm.s 
Field record form-This may be made 
as a combined receipt blank and note 
record. On the note portion the in-
seminator may record data such as 
numbers of calves or new cows, cows 
sold, cows with missed periods, or other 
pertinent information concerning the 
owner's herd. This form may be made 
of convenient pocket size and would 
be the only book the inseminator would 
have to carry into the field. 
From the information on the field 
record form, the inseminator can fill in 
the daily report and the inseminator's 
herd record. These latter forms should 
oe made in duplicate, one set to be 
kept by the inseminator and the other 
to be sent to the semen collector at the 
proper time. 
Daily report-Exchange information 
between the inseminator and the se-
men collector should include a report 
of the females inseminated by each 
sample, indicating the sire, date of col-
lection, and temperature of the water 
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in the thermos bottle at the time of 
arrival; the time the female was in-
seminated; and whether or not the 
female was settled by the insemina-
tion. If she was not settled, the dates 
of other heat periods and services 
should be reported. 
The column headed "Repeat" should 
be used as follows: If, for example, the 
daily report should be for the day of 
November 1 of a specific year, a par-
ticular cow would appear on the sheet 
as inseminated that day. If she should 
return in heat on November 20, the 
number "19" should be written in the 
"Repeat" column on the same line as 
her name appears on the sheet filled 
out for November 1. If she returned 
in heat on November 25, a "24" should 
be inserted. If she returned in heat on 
December 28 of the same year, a figure 
"57" would be reported, etc. 
The detachable sheet of this record 
should be sent to the Association Man-
ager 28 days (or some other selected 
time) after the date on the top of the 
sheet; therefore, cows returning to 
estrus after that time would be entered 
in the "Repeat" column on the insemi-
nator's copy and the information for-
warded to the Association Manager if 
he should so desire. This information 
is of fourfold use: first, a check may 
be made on the progress and ability of 
the inseminators; second, the fertility 
of any bull can be carefully followed; 
third, farmers may be informed as to 
the fertility of their herds; fourth, the 
operator can eliminate the sample or 
bull used as a source of infertility on 
a particular farm if satisfactory re-
sults were obtained with that sample 
or bull on other farms. The insemina-
tor's ability and the sire's fertility can 
be measur~d by the rate of conception. 
This conception rate may be expressed 
either in terms of percentage or as a 
ratio. The per cent of conceptions can 
be calculated as: 
number of cows settled 
number of inseminations x 100 
while the conception ratio can be de-
termined as: 
number of inseminations 
number of cows settled 
Conception rates may be evaluated 
at various times after insemination. 
Conception percentages calculated at 
the end of 28 days are usually 12 to 18 
per cent higher than those calculated 
at the end of five months or by the 
actual calving rate. It is suggested that 
females be eliminated from calcula-
tions if they are sold or die before 
pregnancy has been diagnosed, if they 
are diseased, or if they have not con-
ceived after three inseminations by 
high quality semen from two or more 
bulls. It is also questionable at times 
to include cows where the whole herd 
is not inseminated, as there is a ten-
dency for farmers to enlist the aid of 
artificial insemination for their diffi-
cult cows. One should not expect a 
greater conception rate through the use 
of artificial insemination even though 
there are numerous instances where 
that condition has been found. 
The methods used for determining 
the inclusion or exclusion of cows in 
the data used for the calculation of 
the conception rate vary greatly de-
pending upon the judgment of different 
managers. 
Herd record-The inseminator should 
keep a record of his own for each herd 
he services. This record is useful only 
if it is kept up-to-date. The suggested 
form shown in the Appendix indicates 
the essential information set in a usable 
form. · 
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I T IS very necessary to establish an 
insemination unit on a sound busi-
nesslike foundation. In Minnesota, there 
are a number of different types of or-
ganizations. Before a new unit starts, 
the men concerned should consult with 
the personnel of the University staff 
in order to avoid some of the mistakes 
that have occurred in the past. The 
work of any association may be di-
vided into that concerned with the 
financial phases and the technical 
phases. If either phase of the work is 
improperly handled, it is immediately 
reflected in the other. It is, therefore, 
necessary to control carefully each de-
tail of an organization at all times. 
If the full benefit of artificial insemi-
nation is to be secured, adequate cow 
testing must be an integral part of a 
unit's activity. Another source of profit 
to the farmer which has not been ex-
ploited very much to date is the or-
ganized selling of surplus stock. Many 
of the heifers born from artificial in-
semination have genetic potentialities 
for good production. Organized sale of 
such stock should be beneficial. 
SUMMARY 
During the past few years, much progress has been made in 
the United States both in the development of technics of artificial 
insemination and in increased practica of artificial insemination, es· 
pecially in dairy cattle. In the future, more attention should be given 
ta proper record keeping, sanitary practices, sire management, and 
breeding programs. If properly used, artificial insemination may be 
the means for much livestock improvement in the future through 
the dissemination of superior germ plasm. 
SIRE MANAGEMENT RECORD 
~ont.L_ ____________________________________ _ Year ______________ __ 
Name of Sire __________________________ _ Registration No. __________ __ Local Identificatio .... ____ _ 
Amount 
Date of Groomed 
exercise 
Ration 
Special 
treatments Foot care 
Veterinary 
examination 
Tests and I 
reaction Remarks 
---------1---------- ---------1--------- i------ 1 -----
Any notes the veteri- Brucellosis I 
norian may wish to Tub&rculosis I 
make at the date of Trichomoniasis 
visit. Etc. ' 
The amounts of vari-
ous feeds fed may 
be noted by inclusive 
dates. Any changes 
should also be noted 
along with the date 
of change. 
Treatments should be 
noted along with date 
of treatments. 
Date and 
care should 
be noted 
regularly. 
Date and 
result of 
test should 
be noted. 
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OWNER'S HERD RECORD 
Owner's Name, _________ _ 
Cow's name 
and number 
* 
I 
I 
I 
I 
Montht 
:I: 
Address. ____________________ _ 
Month 
I I 
I 
! I 
l ! 
! ! 
! l 
' i 
I I 
I I 
Year __ _ 
Name of AssociatiO·lL-------------
Month Month 
• The cow's name, bam number or ear tag number, breeding whether purebred or grade, and name of cow's sire may be inserted in this space. 
t The form should include 12 columns, one for each month of the year. The year may be started at any month to suit the convenience of the 
owner. A space IV2 inches wide and V2 inch high should be allowed for each month per cow. 
:j: The information to be filled in for each cow will be the date the cow was in heat, length of heat period, date inseminated, bull used, date 
semen collected, health reports, and calving data. 
NOTE: This form should be printed on heavy manila paper, kept in a suitable folder, and placed in a dry, light location in the bam. 
The "Inseminator's Herd Record" may be substituted for this form. 
INSEMINATOR'S HERD RECORD 
Year ___ _ C>vvner __________________ _ Address ______________________________ __ 
Cow's name Number Sire '· P.B. I• Date I Bull '· Date 1'. Bull I Date j Bull . Date Bull[, Date I' Calving Calf ear tag --------~----------------' or Gr.'! bred I used ! bred ~sed I bred i used! bred used due __ d_at_e_1_N_o_._an_d_s_e_x_ 
l__j : I I I --~~------+~~~~-1--1 .----i--1~-----1----1---1---+----
• i I ! I ! 
-·------1-----1--i __ : ____ ! __ j __ . __ l __ i-----1---1----1-----
. I II I I ; : 
-- ------1------l-'----::----'-------,---l __ j ___ i __ , _______ l---:-----j------
' j J i i I 
--------1-----]--!-----j----1~-i~- --1--1------1-----l-----
i j . • I ! 
_ ----------1-----~~--:~-_,1 ___ 1 _____ I_ 
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1 ' : ! I I I 
~ i ! : ! : I 
---------1---- --1-----.-l-i-1-i-l---1---11---
1 I : I ~ : i 
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1 ----j : ' 
I . I 
-------·----1------- ---~-~'--1----~~-----~------1----+----i · ' I I 
I . : i I I 
---------o~------ __j ____ l _ __j_i-.-1.----~·---1----
, I ' I ' 
I I I I I 
"' P.B. signifies a purebred cow. Gr. signifies a grade cow. If a purebred. the breed should also be indicated. 
INSEMINATOR'S FIELD RECORD FORM 
(Name of Insemination Association) 
(Address of Insemination Association) 
Date ________ ~ 
ReceivedoL_____ _______________________ _ 
(Owner's name) 
Owner's address. ____ _ the sum of ___ _ 
for the insemination of the cow given below: 
Cow's name _______ Number ___ Breed.---~ Age __ 
Bull's identity ____________ Date of sample 
Hours since Time of Insemination 
noted in heat day _______ number ______ _ 
(If payment is to be made by deductions from cream checks, an assignment order 
may be printed on the form at this place and a line added for the owner's signature.) 
Inseminator's signature 
Remarks* 
* The inseminator may note any information pertaining to the herd such as identity of 
new calves, cows sold, cows with missed periods, etc. These notes would then be copied onto 
the correct record forms at the end of each day. 
DAILY REPORT 
Dare ________________ __ Insentinator _________________________ __ Association _______ . ________ __ 
Speedometer Readings: Star.__ __ _ Return'------
Total Miles. ______ _ 
Semen Temperature:* Star._ _______________ _ Return..__ ______________ _ 
T" Star._ ____ _ 
Ime: Return--------~- Sperm Motility Rcrting:t Star._ ______________ _ Retur • ._ ________________ __ 
Receipt i Name of farmer 
number 
* 
I I I 
i 
I i 
Cow's name 
and/or 
number li Bull used I Age of ! Length ' semen I heat 
I 
No. of : p "d ; 
insemi- ; al or ! Repeat 
t. 1 charged na10n i · 
I I 
I I I 
: -------~--------------~--------------~-----~--~l----~----l----~~-----
J _L 
I ! i ---------------~---------------------•--------------------.--------:-------~L· ____ -+-----~----'---------------~---------------'----- -------!----+'--i __ -1---~---''----i I 
l 
I 
I 
I 
I 
• Each container should be listed separately. 
t Each bull should be listed separately. 
' 
i 
I 
l 
1 L__j_ 
I : i 
:j: It this form is made to run the long dimension of an BV2 x 11-inch page, there should be room for about 25 cows per page. 
NOTE: This form should be made up in pads to furnish two or three copies as needed by the type of organization. 
